The article discusses the technology of obtaining phytosubstances using modern methods of extraction of medicinal plant materials: ultrasonic extraction, two-phase extraction. On the example of various types of plant materials, a comparative analysis was carried out and the advantages and disadvantages of the considered extraction methods were identified.
I. INTRODUCTION
Analysis of scientific papers published over the past decade, showing a clear trend in the development of the pharmaceutical industry: an increasing number of studies are devoted to natural objects, as sources of potentially active pharmaceutical substances. Various groups of substances of natural origin, such as polyphenols, flavonoids, alkaloids, polysaccharides, coumarins and essential oils, have received increased attention due to their high biological activity [1] . Data based on epidemiological studies have shown that natural biologically active compounds play an important role in the prevention and treatment of common diseases such as cancer, diabetes, Alzheimer's disease, immunodependent and cardiovascular diseases. Moreover, the relatively low incidence of side effects and the possibility of prolonged use of plant origin substances based medicine contributes not only to the search for new sources, but also to the improvement of methods for extraction of biologically active substances from plant materials. [2, 3] . The efficiency of the extraction process is influenced by various factors common to the extraction processes as a whole: the nature of the plant material, temperature, the degree of grinding of the plant material, the nature of mixing, the time of extraction, the renewal of the extractant during the extraction process [4] .
Along with traditional extraction methods, the method of ultrasonic extraction was widely used. When using this extraction method, not only a significant reduction in the time of the production process is observed, but also an increase, in comparison with traditional extraction methods (maceration, percolation), of the extraction of active substances.
The intensification of the extraction process is achieved due to a number of factors:
1. ultrasonic waves contribute to the acceleration of wetting of various materials having a capillary structure;
2. when creating a sound-capillary effect, air dejection is accelerated and conditions are created for dissolving it in the extractor. There is a sponge effect, as a result, the time of soaking the raw materials under the action of ultrasound is significantly reduced;
3. turbulent (vortex) flows are formed in the extractant layer; 4. molecular diffusion inside the raw material and in the diffusion layer assumes the minimum value, convective diffusion sharply increases [5, 6] .
However, as a rule, during ultrasonic extraction, one extractant with a certain polarity is used to extract biologically active substances, which is associated with the limited completeness of extraction. For a more complete extraction of the natural complex of biologically active substances, extraction of medicinal plant raw materials (MPRM) is used with a system of immiscible solvents of different polaritya two-phase system of extractants (TSE). The most important feature of two-phase extraction (TE), which distinguishes it from other extraction methods used, is that extracts containing both hydrophilic and lipophilic biologically active substances can be obtained in one stage. Two-phase extraction allows you to control the composition and amount of biologically active substances in the extracts, as well as to obtain extracts suitable for direct incorporation into the composition of medical agent. [7, 8] . The rationality of using TSE was examined using the leaves of ginkgo biloba as an example. Ginkgo biloba contains flavonoids (quercetin, kaempferol, isorhamnetin, ginkgetin, rutin), complex carbohydrates, organic acids, B vitamins, vitamin C, carotenoids and chlorophylls, i.e. lipophilic and hydrophilic biologically active substances.
Phytosubstances obtained by modern methods have found wide application in medicine, cosmetology. Of particular interest are extracts enriched with biologically active substances, as well as preparations based on them.
The growing demand for products with environmentally friendly causes the need to modernize traditional and develop new technologies for the extraction of biologically active substances from plant materials, which are used in the pharmaceutical industry
The purpose of this study was to confirm the theoretical data on possible ways of intensifying the process of extraction of biologically active substances, such as ultrasonic extraction and two-phase extraction from plant objects using phytosubstance technology.
II. EXPERIMENTAL
In this work, the intensification of the extraction process of biologically active substances using ultrasonic was studied on the grass of Melilotus officinalis, Bidens tripartita and Iris lactea. The influence of the ultrasonic extraction mode on the extraction of active substances was evaluated by the content of biologically active flavonoid substances. The extraction process was carried out using extractants and extraction modules, which were previously established experimentally using an ultrasonic bath with a frequency of 35 Hz [9, 10, 11] . The process time was selected in the range from 3 minutes to 25 minutes with an interval of 3 and 5 minutes. The temperature regime was maintained in the range from 40ºС to 90ºС, since this temperature accelerates the process of extracting biologically active substances. As a control, the classical extraction method, maceration, was used. Quantitative determination of flavonoids in the obtained extracts was carried out by differential spectrophotometry [12] .
To isolate the main groups of biologically active substances from Ginkgo biloba, ethanol of 70% with the addition of propylene glycol in an amount of 20% (flavonoids) as the polar phase and false flax oil as the nonpolar phase were used. The ratio of ingredients: raw materials: non-polar phase: polar phase (70% ethanol -70% propylene glycol) -1: 5: 8: 2. Two-phase extraction was carried out according to the following methodology: 1 g of raw material was placed in a flask with a capacity of 50 ml. The polar phase was added -the polar phase consisted of 80% alcohol and 20% GHG and non-polar phases, was evacuated. Was heated to a boil in a water bath, then stirred for 90 minutes at a temperature of 70° C. After this time, samples were taken for further studies. To assess the effectiveness of the TE process, certain groups of biologically active substances specific to GBLflavonoids and chlorophyllswere selected as markers. As the main indicators of the completeness of extraction, the yield of the target products and the concentration of extractable substances in the extracts were taken.
III. RESULTS AND DISCUSSION
Ultrasonic treatment enable to increase the efficiency of extraction of flavonoids in comparison to maceration. The results of the study are presented in figure 1 .
The obtained extract was used as a phytosubstance in the development of a transdermal therapeutic system [13] .
The results presented in figure 2 show, that ultrasound treatment increases the efficiency of flavonoid extraction from Melilotus officinalis herb.
Under the developed conditions, a dry extract was obtained, which was included in the composition of a soft dosage form, a gel, as a phytosubstantiation [14] .
When using ultrasonic extraction to extract flavonoids from the Bidens tripartita, the yield of biologically active substances increases by 13.80 % in comparison with the classical method-maceration. The results presented in table I.
From the enriched extraction, a dry extract was obtained, which was included in the composition of the dry extracts in the dosage form -granules in hard gelatin capsules [15] . Thus, for all types of raw materials, the pattern of increasing the extraction of active substances using ultrasonic extraction was established.
The use of TSE made it possible to obtain two extracts with different pharmacological activity in one operation cycle for further inclusion in the composition of emulsion cream for the treatment and prevention of disorders of fat metabolism. [16, 17] . The results of the study are presented in table II. 
Marker for assessing the process of twophase extraction Value
The concentration of flavonoids in the polar phase, % 0,3450 ±0,0011
The concentration of chlorophyll in oil phase, mg % 25,37±0,36
IV. CONCLUSION When analyzing the data obtained on ultrasonic extraction, we can conclude that the extraction of biologically active substances when using ultrasound is significantly higher than when using classical methods of extraction, maceration, for all studied types of raw materials. Using the leaves of ginkgo biloba as an example, the advantages of the TSE method for the extraction of active substances with affinity for extractants with different polarity are shown. The obtained extracts enriched with biologically active substances are promising phytosubstances in the technology of medicines.
